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CARLETON ELLIS, OF MONTCLAIR, NEW JERSEY.

POLYMERIZED-OIL SOAP.
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To all whom it may concern:
Be it known that I, Carreron Ewwis, a
citizen of the United States, and a resident

of Montclair, in the county of Essex and
State of New Jersey, have invented certain”

new and useful Improvements in Polymer-

ized-Oil Soap, of which the following is a-
-specification.

This invention relates to soaps and simi-
lar saponified products and to the process of
making same and relates particularly to
soaps prepared from oils deodorized or im-
proved in consistency by polymerization es-
pecially in conjunction with hydrogenation
or similar saturating treatment.

This application, so far as the polymer-
ization of oils is concerned, is a continuation
of certain matter filed July 26, 1912 now
Patent No. 1,052,469 of Feb. 11, 1913, such
continuity existing by virtue of my copend-
ing application Serial No. 718,288, filed Sep-
tember 3, 1912, now Patent 1,067,978 of July
99. 1913 and Serial No. 762,296, filed April

19, 1918, from which the subject matter of -

the present applicaticn especially as con-
cerns the production for the present purpose
of polvmerized and hydrogenated oils has
been immediately derived.

" Tatty acids and unsaturated oils such as
the elveerids containing more especially two
or more double bondings or olefin groupings
ave capable of polymerization at elevated
temperatures resulting in a thickening of
the oil due not so much to the formation of
stearin as to the formation of oil complexes
by the union of oil molecules one with an-
other, usually denoted by a profound redue-
tion of the iodin number and other changes.
In this manner castor, fish, whale, cotton,
corn, linseed, rape and tung oil and the like
may be polymerized to differing degrees and
by such hvdrogenation a thickening of the
0il usually ocenrs which thickening pro-
duces a bodv of viscosity that enables hydro-
genation, if carried out. to yield a product
containing a fatty devivative of good tex-
ture or consistency. The polymerized oil

further saturated if desived by hydrogena-.

ticn or by hvdroxvlation may he unsed in
making lulrieants. or the produet may be
culfonnted by treatment with-sulfurie acid
or soaps may be prepared from the material
by saponification with alkalis,

When eatalvzers such as nickel exid ma-
terial are emploved, it is preierred first to

Specification of Letters Patent.

polymerize the oil at about 250° C. and then
to reduce the temperature and harden by
means of hydrogen cr-hydregen and oxygen
at a temperature around 200° C. When
using palladium. the temperature may be
much lower.

Hardened or hydrogenated oil produced
by simple hydrogenation is not capable of
yielding soaps having as free lathering
qualities as often -is desired, while the
polymerized and hardened hydrogenated oil
of desirable consistency - 'show superior
lathering “qualities - when converted into
soap.’ : o

_To remove the odor from fish and whale
oil by hydrogenation requires a considerable
conversion to stearin. - Usually it is neces-
sary. to reduce the iodin number of fish oil
to 40 or 50 in order to convert the unsatu-
ated bedies such as clupanodonin which are
supposed to be more or less odor-producing
into more saturated or entirely snturated
bodies rendering the oil free from disagree-
ablv fishv odor. But hvdregenation to this
point produces so large a proportion of
stearin which lathers freely as a soap only

Patented Apr.4,1916.
Application filed February 15, 1915. Serial No. 8,300. '
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in very hot or boiling water that the product

when used with cold or slightlv warm water
is deficient in lathering and cousequent
detergent properties. = By polymerization
the property of cold lathering existent in
the soaps prodnced from normal fish oil is

to a considerable degree present in the.

polvmerized oils and any further hardening
which mav be desired and which is secnired
bv hvdrogenstion does not impair these
Iathering qualities to any material degree in
connection with the production of fats for
making hard soaps. IHence polymerization
enables the produetion from oils and fats of
thickened or hardened product without the
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necessity of carrving hvdrogenation for--

ward to such a degree that the lathering
properties of the soap are: seriously im-
paired. .

As an ithistrative example of the prepara-
tion of the fattv matevial fish oil mav be
heated to 250° C. for 12 hours in an atmos-
phere of hydvogen and mav then be hydro-
genated by treating for 2 hours at a some-
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106

what lower temperature with hvdrogen gas ~

using nickel oxid as a sonrce of catalyzer, or
whale oil mav be heated at 260° C. for 20
hours in an atmosphere of hyd-ogen or of a
hydrogen-containing gas; or whale oil may
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be heated to 250° C. in the presence of a
catalyzer and hydrogen for 4 hours. Pref-
erably the hydrogen is passed through 4
body of the oil in such a manner as to keep
the catalyzer. which preferably should be
finely divided, thoroughly disseminated
through the body. of oil. By operating .in
this manner it is possible to condense.or
combine oils of dissimilar nature to produce
entirely new products. Sufficient oil may be
combined with ‘whale oil or other oils” ca-
pable of polymerizing in this manner to
produce the complexes desired by the con-

densation of oils of different origin. Such’

composite polymerized products or com-
plexes may if desired Le hydrogenated or

‘hydroxylated to any suitable extent and sub-

sequently saponified to yield a soap. Such
sapenified products form a part of the
present invention. For example, 2 parts of
fish oil and 1 part of whale oil may be
polymerized at 250° C. for 18 hours in the
presence of an inert gas, that is to say, with
oxygen excluded. If desired a catalytic
agent may be added to aid in the condensa-
tion. Similarly fish oil or whale oil may be
combined more or less with corn or cotton-
seed oil, or the more strongly drying oils
and then if desired suitably hydrogenated
and the product saponified.

To recapitulate, my invention involves the
polymerization of oils, particularly fatty
oils:such as those having iodin number from
100 and upward, such polymerization pref-
erably taking place at a temperature of
about 250° C. and upward and the action
being facilitated if  desired by means of
catalyzers, and preferably hydrogenating
the polymerized product which hydrogen
addition may take place either simultane-
ously or subsequent to polymerization; and
my invention further involves the combining
of two or more oils by polymerization or
condensation so as to form products con-
taining oils of different origin in chemical
combination, due to such condensation or
polymerization and the hydrogenation or hy-
droxvlation . or other hardening of such
complex products of condensation, where-
upon the product, either alone or admixed
with other oils and fats, is saponified to pro-
duce soaps of satisfactorv lathering-proper-
ties or regulated solubilities. '

The following procedure will serve to
illustrate the present invention: Whale oil
was heated in an atmosphere of carbon di:
oxid for 16 hours at a temperature between
250 and 270° C. The final product was vis-
cous and the fishy odor was largely climi-
nated. The iodin number of the oil before
heating was 185.5 and that obtained after
heating had an iodin number of 89.7. The
polvmerized oil was treated with hydrogen
in the presence of nickel material as a cata-

1,178,142

Iyzer and a product was obtained which did
not appear to have any definite melting
point. ~Changes in temperature between
quite wide ranges did not appear to effect
the consistency very materially. It melted
completely at about 87° C. and the iodin
number was found to be 65.9. A quantity
of the whale oil which had not been poly-

.merized was hydrogenated under the same

conditions and soaps prepared from both
the products by saponification with alkali
under like conditions. The soap obtained
from the hydrogenated whale oil had almost
no lather in cold water, while the polymer-
ized and hydrogenated product gave a’ copi-
ous lather in water of the same tempera-
ture. The fats as well as the corresponding
soaps were free from any fishy odor. It ap-
pears to be an approximately correct state-
ment that the lathering qualities of a soap
depend on the melting point of the fats
from which it is made. - A soap made from
oleic acid lathers rather easily in cold .or
slightly warm water, while that made from
stearic acid reauires a temperature of nearly
80° C. to develop a satisfactory lather. The
absence of any definite melting point in the
particular product illustratively given here-
In possessed no very definite melting point,
as stated and was capable of lathering freely
in cold or tepid water. Soaps prepared
from oils which are highly unsaturated such
as linseed oil or fish and whale oils are often
prone to discolor due to the tendency to
oxidation of some of the unsaturated con-
stituents. If the oil is hardened to a point
where discoloration is not liable to take place
and undesirable odors are removed the lath-
ering qualities are impaired, while by poly-
merizing a goodly proportion of the com-
ponents which tend to bring about oxidation
are eliminated withcut any material detri-
mental influence on the lathering properties
and by final treatment with hydrogen a suffi-
cient amount of consistent material is ob-
tained to give the requisite body or firmness
to the soap. The amount of hydrogen re-
quired is less, which is a saving in cost.

- It is desirable, as stated, to polymerize
the oil in the presence of inert gas, and hy-
drogen or carbon dioxid mav be used for
this purpose. When oxidized oil is desired
a certain amount of oxygen mav be intro-
duced. This is usually undesirable as oxi-
dized oils tend to discolor when present in
soaps. The polymerized product obtained in
accordance with the foregoing mav be sa-
ponified in any suitable manner. The poly-
merized product may be used either alone
or admixed with ‘various other oils and fats
commonly used in the manufacture of soaps,
including a number of the hydrogenated
oils. Rosin and filling materials including
starch, silicate’ of soda, talc, abrasives and
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* the like may be incorporated. Soap powders
* may also be prepared with this material.
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Soaps may be prepared by boiling or by the
cold boiled process and various grades of
saponified products including laundry and
toilet soaps may be prepared. Caustic
and carbonated soda and potash may be em-
ployed for saponification. As an illustra-
tion' of a-soap prepared in this manner:
20 parts of polymerized and hydrogenated

whale oil, 9. parts of cottonseed oil, 11 parts’

of corn oil and 10 parts of rosin are boiled
in any suitable manner with the equiva-
lent of 12 parts of caustic potash. The rosin
may be added after the other fats are saponi-

-fied. The soap is sorted out and grained in

the nsual manner. :
The following is from Serial No. 723,785

“filed Oct. 3, 1912:

_One of the objects of the present inven-
tion is the production of a free lathering

‘soap not readily age hardening and not be-

coming difficultly lathering on storage.

It is also an object of my invention when
making laundry soaps containing rosin to
make use of certain peculiar conditions
which obtain whereby the maximum deter-
sive values are secured from rosin which is
normally a relatively peor detergent; also
if desired, to use a relatively high propor-
tion of rosin without stickiness.

Especially it is an object to produce float-
ing soaps of regulated. solubility.

Among the several advantageous features
of my invention, is that a properly made

floating soap prepared in accordance here-

with although it may be of a high degree of
buoyancy, may be free lathering and not sub-
ject to serious age-hardening yet it does not
show a troublesome degree of solubility so
as to be wasteful in use. I regard this novel
feature as due to the specific action of the
components of the hydrogenated or co-hy-

_drogenated oil and not to the mere presence

of normal stearin; resulting in a different
surface tension, which also may in -part be
due to polymeric changes effecting the col-
loidal nature of the saponified product fa-

vorably effecting the solubility and air ab--
sorbing and holding power in a manner

which could not be cheaply arrived at, if at
all. with common fats. ,

My invention comprises a soap preferably
made from hydrogenated palm oil and has
to do particularly with soaps of potash or
soda combined with fats derived from palm

oil or similar oil, preferably blended with -

other soap making oils or greases.

Apart from odor, color and tendency to
form sticky compositions with rosin soap,
the better grades of palm oil rank next to
tallow in the quality of soap produced. Re-
fined palm oil yields a firm soap which lath-
ers more freely than tallow soap. The palm

.8

oil soaps when old become hard and lather
very poorly.

What I claim is:— :

1. The process of making soap which con-
sists in polymerizing oils of different origin
whereby a chemical combination thereof is
produced and saponifying the polymerized
product. :

9. The process of making soap which con-
sists in polymerizing oils of different origin
in a non-oxidizing atmosphere whereby a

65

70

75

chemical combination of the oils is produced

and saponifying the polymerized product.
3. The process of making soap which con-

sists in polymerizing oils of different origin

at a temperature of about 250° C. in a non-
oxidizing atmosphere, whereby a chemical
combination of the oils is produced and sa-
ponifying the polymerized product.

4. The process of making soap which con-
sists in polymerizing fish oil and whale oil
wheréby a chemical combination thereof is

produced and saponifying the polymerized

product. ,

5. The process of making soap which con-
sists in heat polymerizing fish oil and whale
oil in a non-oxidizing atmosphere, whereby
a chemical combination of such oils is pro-
duced and saponifying the polymerized
product. - : o

6. The process of making free lathering
soap which consists in polymerizing unsatu-
rated fatty material, hydrogenating the poly-
merized product and saponifying the hydro-
genated product. ) o

7. The process of making free lathering
soap which comprises polymerizing unsatu-
rated fatty material in an atmesphere of
hydrogen at a temperature of about 250° C.,
adding catalytic material thereto, lowering
the temperature, continuing the contact of

hydrogen and saponifying the hydrogenated

product. . ,
8. The process of producing a free lather-

ing soap which consists in polymerizing oils -

of different origin whereby a chemical com-
bination thereof is produced, hydrogenating
the polymerized product and saponifying
the hvdrogenated product.. :

9. The process of making soap which con-
sists in heat polymerizing oils of different
origin at a temperature of about 250° C.in a
non-oxidizing -atmosphere whereby a chemi-
cal combination of the oils is produced, hy-
drogenating the saponified product and sa-
ponifying the hydrogenated product.

10. The process of making soap which con-
sists in heat polymerizing fish o1l and whale
oil in a non-oxidizing atmosphere whereby
a chemical combination of suc¢h oils is pro-
duced, hydrogenating the polymerized prod-

‘uct and saponifying the hydrogenated prod-

uct.
“11. A soap comprising a saponified poly-
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merized fatty body consisting of oils of dif-

ferent origin chemically combined by poly-
merization. : "
12. A soap comprising a hydrogenated
5 and saponified polymerized body consisting
of oils of different origin united by poly-
merization.
13. A soap comprising a saponified fatty
body consisting of fish oil and whale oil
17 chemically combined by polymerization.
14. A soap comprising a saponified hydro-

1,178,142

genated fatty body consisting of fish oil and
whale oil chemically combined by polymeri-
zation. '

Signed at Montclair in the county of Essex 15
and State of New Jersey this 11th day ot
February A. D. 1915.

. CARLETON ELLIS.
‘Witnesses:
Exip Currs,
B. M. Ervis.



